Report Documentation Page

Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,

including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it

does not display a currently valid OMB control number.

1. REPORT DATE
AUG 2008

2. REPORT TYPE

3. DATES COVERED
00-00-2008 to 00-00-2008

4. TITLEAND SUBTITLE

Promises of Graphene Nanoelectronics

5a. CONTRACT NUMBER

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)

5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
Office of Naval Research,One Liberty Center,875 North Randolph Street

Suite 1425,Arlington,VA,22203-1995

8. PERFORMING ORGANIZATION
REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR’'S REPORT

NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

See also ADM002137. Proceedings of the 2008 | EEE | nter national Confer ence on Nanotechnology (8th)
Held in Arlington, TX on August 18-21, 2008. U.S. Government or Federal RightsLicense

14. ABSTRACT
seereport

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF:

a. REPORT b. ABSTRACT
unclassified unclassified

c. THISPAGE
unclassified

17. LIMITATION OF
ABSTRACT

Same as
Report (SAR)

18. NUMBER
OF PAGES

1

19a. NAME OF
RESPONSIBLE PERSON

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18
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Abstract- Graphene is a single atomic layer of carbon atoms arranged into a two-dimensional (2D)
hexagonal lattice. Since its discovery in 2004 by physicists [1], single layer graphene has been produced by
many different methods and sample quality has steadily improved [2]-[4]. Among the many fascinating
properties of graphene that are of particular interest to nanoscale electronics are: (1). Strong ambipolar
electric field effect: despite being a semi-metal with zero energy gap, graphene differs from conventional
metalsin that its charge carrier density can be continuously tuned from n-type (i.e. carriers are electrons) to
p-type (i.e. carriers are holes) simply by applying an electric field; (2). Linear dispersion: in the vicinity of
the charge-neutrality point (known as Dirac point), both electrons and holes obey linear energy-momentum

dispersion relations (like photons), rather than the familiar quadratic form £ = p%m. Indeed, at low

temperature, the velocity of these particles is about 1/300th of the speed of light. (3). Ultra-high mobility:
record mobilities for both electrons and holes, at room temperature, have been reported [5][6]; (4).
Bandgap: while a large 2D graphene sheet has zero bandgap, a finite gap can be created in graphene by
cutting the graphene sheet into narrow strips and the bandgap is expected to depend on both the strip width
and its orientation[7]. (5). a bi-layer graphene has a voltage tunable bandgap that can be continuously tuned
from zero to 0.3eV, which is in the MWIR range[8]. (6). rapid progress is being made in wafer-scale
epitaxial growth of graphene via thermal sublimation of Si from SIC substrates[9]. (7). single molecule
level sensitivity through charge sensing has been demonstrated[10]. In this presentation | will review some
of the advances in graphene based nanoelectronics achieved under ONR sponsorship, and provide a
snapshot of ONR’s current investment in graphene based nanoel ectronics.
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